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red, while in September, the displacement was o . 3 A toward the 
red. There is no obvious explanation for these anomalous dis- 
placements. 

It is desirable that the visual and the ultra-violet spectra of o Celi 
be studied at future maxima to determine in how far the behavior 
of the absorption bands and especially of the bright hydrogen lines, 
as observed in 1919, is repeated. 

C. D. Shane. 



Summary of Mount Wilson Magnetic Observations of Sun- 
Spots for May and June, 1920 

Observations of the magnetic field in sun-spots were first made 
at Mount Wilson Observatory in 1908 1 . In the beginning only large 
spots could be observed, but as the methods and instruments were 
perfected it became possible to detect the polarity of very small 
spots. Since 191 5 daily visual observations have been made of the 
magnetic field of all sun-spots for which such observations were 
possible. 

The polarity can be determined when the line of sight is not too 
greatly inclined to the lines of magnetic force, which are perpendic- 
ular to the Sun's surface at the center of a spot. Near the Sun's 
limb polarity determinations are difficult for large spots, and im- 
possible for small ones. The observations are made in the second 
order of the 75-foot spectrograph of the 150-foot tower telescope, 
usually with the iron line at X6173.553. The method of observa- 
tion and the scheme of classification according to polarity are de- 
scribed in detail, with illustrations, in the Astrophysical Journal for 
April, 1919, and in Mount Wilson Contributions No. 165. 

The image of the Sun, 42 . 4 cm. in diameter, is projected upon a 
sheet of paper and a sketch of the spots is made. The approximate 
heliographic latitude and longitude of each group is read from a disk 
upon which the meridians and parallels of latitude have been drawn. 
The magnetic polarity and field-strength of each spot are then deter- 
mined by the character of the polarization and the measured sepa- 
ration of the components of a Zeeman triplet. 

These magnetic observations will be published in detail, probably 
in graphical form, but even after a complete scheme of periodical 
publication has been established, the installments will necessarily 
be some months late. Meanwhile it seems desirable to print regu- 



iHale, Mount Wilson Contributions, No. 30, Astrophysical Journal, 28, 315, 1908. 
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larly a summary, showing the polarity classification of all sun-spots 
observed here. 

For our own convenience a serial number has been given to each 
group (col. i of the accompanying tables). There is no intention of 
using this designation in preference to the Greenwich number; in 
fact, in our own records the Greenwich numbers are adopted as soon 
as available. In the past few years, however, because of war con- 
ditions, the Greenwich numbers have been published very irregu- 
larly, and none have appeared since January 1917. Not every 
Greenwich group has been observed here; also there maybe a differ- 
ence in defining the groups, since at Mount Wilson the polarities 
of the spots are considered in assigning numbers, so that in some 
cases two Greenwich groups have been given one number, or vice 
versa. The last published Greenwich number, No. 7930, was No. 
511 at Mount Wilson. 

In order to make identification possible, the Greenwich mean time 
of central meridian passage and the heliographic latitude are given 
for each group in the second and third columns of the tables. These 
positions are approximate and may differ somewhat from the meas- 
ured values obtained at Greenwich. Column 4 gives the maximum 
field-strength, H, observed in each group, expressed in units of 100 
gausses. 

The spot groups are divided into three classes, which are desig- 
nated here as unipolar, bipolar, and complex. 

The unipolar groups are single spots or groups of spots having 
the same magnetic polarity. This class is subdivided, according to 
the position of the group in the surrounding calcium flocculi, as 
follows: 

(a) Those for which the distribution of calcium flocculi is fairly 
symmetrical preceding and following the group. 

(ap) Those which are in the preceding part of the surrounding 
calcium flocculi. 

(a/) Those which are in the following part of the surrounding 
calcium flocculi. 

The simplest bipolar group consists of two spots of opposite 
polarities, the line joining them generally making a small angle 
with the solar equator. Usually, however, the bipolar group is a 
stream of spots, those in the preceding and following parts of the 
group being of opposite polarity. Generally the change in polarity 
is near the center of the stream, but it may be on either side of the 
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center. The bipolar groups are subdivided, according to the area 
and distribution of the different magnetic fields, as follows: 

(/3) Those in which the leading and following members, whether 
single or multiple, are approximately equal in area. 

(/8/>) Those in which the leading members are the principal com- 
ponents of the group. 

(/3/) Those in which the following members are the principal 
components of the group. 

(^7) Those in which the bipolar characteristics are shown, but 
in which there is no marked dividing line between the spots of differ- 
ent polarities. This includes cases where the preceding or following 
members are accompanied by companions of opposite polarity. 

The complex groups (7) are those in which spots of both polari- 
ties are so irregularly distributed as to prevent classification as 
bipolar groups. The class is small but contains many of the large 
very active groups. It should be noted, however, that unipolar 
spots and the chief components of bipolar groups may occasionally 
have small companions of opposite polarity, which play such a 
minor and sporadic part in the group that they are disregarded in 
the classification. 

In the tabulation of the polarities an x indicates that the group 
was photographed or seen on that date, but that no polarity obser- 
vation was made of it. The direct photographs made at the 60-foot 
tower telescope are available for these additional data. At the foot 
of each column is given the number of groups observed that day. 
When the column for any day is blank, and a dash is used instead 
of the number of groups, it indicates that no observations were made 
on that date. If the Sun was observed but no spots were visible, a 
zero will be found at the foot of the daily column. 

Since the minimum of 1913, unipolar groups and the preceding 
spots of bipolar groups in the northern hemisphere have had a 
polarity like that of a north-seeking pole, called positive in this 
summary. In the southern hemisphere similar spots are of opposite 
polarity, and are called negative. There are very few exceptions to 
this rule, and unless the contrary is noted it is to be understood that 
the group is "regular" in polarity. 



ASTRONOMICAL SOCIETY OF THE PACIFIC 239 









1 




"O 


H H « 


e<> 




■* 


H 8§ t« 


vt 




PO 

M 


S « H 


<*) 




IN 

M 


8 =03. 


f"3 




(N 

ON 
M 


M 


t ^8§ 


■* 


> 
< 


o 

HI 


t fe8§oa. 


to 


g 


o> 


8§ ^8 « 


U-) 


S 

Oh 
1/3 

z 
o 

o 


00 


ef &« 


■* 


r- 


8§ <Q-« 


* 


NO 


8 B§1 


•* 


Z 
o 

H- 1 

u 


lo 


a e§ 


m 


* 




1 


1— 1 

C/3 

u 
u 

1— I 


PO 




1 


w 




1 


H 

W 

z 
o 
< 


" 


8 «1<Q. 


PO 


w 


W M 0) M M M CI | 








M V) rf •<*■ t-» ir> Tj"0 00 r- Tj- CO 
+++ 11 + 11 +"+" 








©n ■* »O00 w -<toO t^oo O 






u 


O MO t^-OO POOO PO ^" On00 , «t 
CO W W H M 




d 
Z 


M PO •OO t-»00 O>0 H CM fO Tj- 
r^ t-. t^ r- t^ r*- t^oo oo oo oo oo 
nO "0 no no no no no no no no no nO 





PO 


8 si « "5 <& o s 


r- 


o 

PO 




lO 




8 31^- 


PO 


00 




PO 


«N 


<o.<S''&<a. 


"t 


NO 
CM 




^ 


<N 


§<& 


<M 




<a. 


» 


PO 


8 8 


« 


<N 

CM 


to. 8 


pg 


(N 




1 


o 

<N 


■O. 


» 


ON 

HI 


§^ 


CN) 


00 


<Q. 


HI 


IH 


«1 


» 


NO 

HI 


« » « 


PO 


X 


l O , 0^0^*000"t-(rOM 

MMMNWMM H W) (H 






vo oo tooo 00 Tf-^-W U)lO«€ 






^00 NO Tj-00 PONO M On lO O On 






MMOt*NC>)MfOPN|W <NfO 


6 

z 


O M *OnO f>-00 0> O hi w co ^* 

00 0O OO CO 00 00 OO OnOnOnOnOn 

\0 NO NO NO ^O NO NO NO NO NO NO NO 





4 



in 



A 
"3 
a 



M 3 

a -3 



^ o 
.« w 

v g 

I s % 

CO j)* 1 

vo"S « a. 

'O en >» o 

>0~' fe *J 

m .a *3 a 
S I .a S 3 

HI NO M 

r^co CO On 

nO nO no no 



III 



I 



240 



PUBLICATIONS OF THE 



»o 

M 




1 


H 


§ «. H 


co 


CO 




-* 


rN 




CO 


» 


■ft. ■*. „ 


CO 







CN 


o 




CO 


OO 


8 <Q.® 


CO 


l^ 


Oh "ft, 


CN 


M3 


§« 8 


CO 


ir, 


oa 8 8 s 


^ 


•t 




CO 


W) 


<Q.<a.<a.<s? 


*+ 


OJ 


•§<« §<a.§;<Q. 


sO 


« 


8 8 « «a.<o. 


lO 


« 


CO w w <N Tt-00 O « « a 1 O M 

WMMfOMtH MCOWHll <N 






00 ^Wl IOO »O00 <N fj" <N 00 W M <c 






Tf sO OMOOvfON rj- rj- r*. CO00 »© *0 




Oh 


t>* M »0^tOO M ©S Ht M CN nO Tt-O 
CN CO CN CO CO Ht M H M M 0* 

§ rt § d § 


1 


\Q 0> hi «N tJ- u^O t^-00 0\ O w N to 

oooo ao>o^o>aaao^o o o o 







CO 


£ a& 


CO 


O" 

w 


£ «§ 


CO 


00 
CN 




1 


CN 


S S H « 


•*■ 


SO 

CN 


s <o.<o. 8 


-t 


»o 

CN 


8 8 <6.<a H 


m 


■•J- 
W 


8 8 Ql^ 


•* 


CO 

CN 


8 8 "n.^ 


•* 


IN 
CN 


8 8 ^ 


^ 


M 
CN 


■fts-<\~. O, .. 

8 8^8" 


u-> 


o 

CN 


tt* 


c^ 


ON 


«S 


W 


OO 


8 8 


<N 


M 


t"S^ 


* 




*"*$ 


^. 


w 


CN C\ <0 t"» *OsO co O^ 00 
(OMCNCN W M CO CN 




•4-J 

d 


TfrOO ON00 00 nO »o ^t* *i* 

MM M N H M 

++ 1 1 +++ 1 + 1 






rffotot*-*frO O t> *o ^t- 




PL, 

u 


H W O N00 CONCOM CO 
MWCNCNHWCNCN 

1— » H-» 


d 


OO O co 't' iOnD t^.00 Q. 
0>OOOOOOOOhi 








I 



« 2 

bO en 

- go 

III 

<y d rf 
■S.S >> 

III 

'S c 3 

sis 

• tea) 

» «« 

O 0* c 

».£; c 

s a, ti 

°»& 

^ O H« 

pj (H etj 

B il 

« E-? 

te 4J 

t e « 

"no 

o" jT c3 

S Pi 



i-o a. 



3 3 J> 

tsts *a 



o o 



o o 



